Preparation of the (Fe3O4/Au)@(SiO2/M 2+ ) (M = Pd, Ni) and (Fe3O4/AuPt 2+ )@SiO2 nanospheres. Fe3O4 nanocrystals with an average core size of 10 nm were prepared through the previously reported procedure. [S2] The (Fe3O4/Au)@(SiO2/M 2+ ) (M = Pd, Ni) and (Fe3O4/AuPt 2+ )@SiO2 nanospheres were made by a modification of the previously reported reverse microemulsion technique. S1 Igepal CO-520 (0.6 mL) was dispersed by sonication in a round-bottom flask containing cyclohexane (10 mL). Next, Fe 3O4 nanoparticles (3 mg) dispersed in cyclohexane were added. An aqueous solution of HAuCl4 (16 mg/mL, 0.05 mL)
was added dropwise to the reaction mixture to form a transparent solution. Then, Na 2PdCl4, Ni(NO3)2, or Na2PtCl4 aqueous solution (16 mg/mL, 0.05 mL) was introduced, followed by ammonium hydroxide solution (28-30%, 0.16 mL) with vigorous stirring. Finally, tetraethyl orthosilicate (TEOS, 0.2 mL) was added, and stirring was continued for 21 h. The resulting nanospheres were purified by repeating the redispersion in EtOH and water and then by centrifugation.
Control experiments excluding either TEOS or both HAuCl4 and TEOS during the silica encapsulation procedure. Igepal CO-520 (0.6 mL) was dispersed in a round-bottom flask containing cyclohexane (10 mL). Next, Fe 3O4 (3 mg) nanoparticles dispersed in cyclohexane were added. An aqueous solution of HAuCl4 (16 mg/mL, 0.05 mL) was added dropwise to the reaction mixture to form a transparent solution (this step was omitted during the experiment excluding HAuCl 4). The subsequent introduction of Na2PdCl4, Ni(NO3)2, or Na 2PtCl4 solution (16 mg/mL, 0.05 mL) was followed by the addition of ammonium hydroxide solution (28-30%, 0.16 mL) with vigorous stirring. The resulting nanospheres were purified by repeated cycles of dispersion in EtOH and water and followed by centrifugation.
Control experiments excluding HAuCl4 during the silica encapsulation procedure.
Igepal CO-520 (0.6 mL) was dispersed in a round-bottom flask containing cyclohexane (10 mL). Next, Fe 3O4 (3 mg) nanoparticles dispersed in cyclohexane were added. An aqueous solution of Na2PdCl4, Ni(NO3)2, or Na2PtCl4 solution (8mg/mL, 0.1 mL) was added dropwise to the reaction mixture to form a transparent solution). Then, ammonium hydroxide solution (28-30%, 0.16 mL) was added with vigorous stirring. Finally, tetraethyl orthosilicate (TEOS, 0.2 mL) was added, and stirring was continued for 21 h. The resulting nanospheres were purified by repeating the redispersion in EtOH and water and then by centrifugation. initiate the reaction. The evolution of gas was monitored using the gas burette. The reactions were carried out at room temperature under ambient atmosphere. Recycling experiments were carried out by additionally injecting a aliqout of the NH3BH3 solution (0.5 mL, 1 mmol) to the flask after each run.
Catalytic hydrogenation of nitroarene compounds. Nitroarenes (0.1 mmol), hydrazine (4 mmol, 0.2 mL), and H 2O (0.8 mL) were mixed in reaction tube, and then the Ni@SiO2 catalyst (15 mol%) was added to the solution. The mixture was stirred until nitroarenes was completely consumed at room temperature, as determined by TLC (0.25 mm E. Merck silica gel plates (60F-254), with UV light detection). After completion, the reaction mixture was extracted with ethyl acetate (3 × 1 mL) and filtered to remove the catalysts. The combined organic layers were evaporated at reduced pressure. The products were identified by 1 H NMR.
For investigating the recylability of the Ni@SiO2 catalyst, the catalyst was collected after the reaction by placing a small magnet on the side wall of the reaction vessel and decanting the product solution, which was followed by the succesive washing with 1 ml of distilled water and 1 ml of actone. The consecutive run was performed by adding the reactants solution to the reaction vessel containing the recovered Ni@SiO2 catalyst. 
